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Fluency in Handwriting:
A Key Factor for Text Generation
and Written Expression
BY ANGELA PONTARELLI

F

riday afternoons at school are full of energy because everyone knows what the near future will bring: the
dismissal bell. Students can enjoy fun-filled weekends with their friends and family and take their mind
off school. As students rush out the door to find their friends and head home for the weekend, you bid
them farewell and return to your classroom. You tidy up any haphazard items that were neglected by your
students and head over to your desk. While you review and reflect on lessons from the week, you jot down
ideas quickly so you will not lose your train of thought. In a span of about 20 minutes, you have brainstormed,
made connections, planned, and evaluated your ideas-all important components of the writing process.

Have you ever thought about what writing would be like if you weren't able to gather your thoughts on paper
as effortlessly and fluently as you normally do? Would those quick "light bulb" moments disappear, never to
return? Would your lessons be impacted if you were unable to sporadically write an example on your whiteboard or SMART Board? Teachers do not normally consider these situations since writing is a necessity in
their field. However, Medwell, Strand, & Wray (2009) found that "estimates of how many children experience
handwriting difficulties range from as high as 44% to as low as 5% .... It suggests that lack of handwriting
automaticity may affect a significant number of primary and secondary aged children" (p. 331). Though automaticity may not be a personal obstacle for teachers, it is a significant concern for our students. The ability to
write fluently allows students to generate more text and devote their working memory to higher-order writing
processes.

Orthographic Coding, Orthographic-Motor Integration, and Working Memory
Orthographic coding, orthographic-motor integration, and working memory are all major factors in determining a child's ability to successfully compose a piece of writing. Orthographic coding refers to the process of
recalling the shape and name of a letter or cluster of letters. Orthographic-motor integration is the physical
act of writing letters with the hand, also known as "automatic letter production" (Jones & Christensen,
1999; Medwell & Wray, 2008; Medwell et al., 2009). Working memory is defined as a cognitive process that
temporarily stores information necessary for carrying out a task and is limited in the amount of information
it can hold (Medwell et al., 2009). Ciccarelli & White, authors of Psychology, An Exploration (2012), define the
working memory as "an active system that processes the information present in short-term memory" (p. 161).
When students are able to write fluently, without devoting energy to their working memory, they can focus on
higher-level writing processes (Berninger et al., 1997; Graham, n.d; Graham, Harris, & Fink, 2000; Medwell et
al., 2009; Medwell & Wray, 2008). The orthographic skills are low-level writing skills, and the writing process
is a high-level writing skill (Berninger et al., 1997). Automaticity in orthographic coding and orthographicmotor integration will affect the workload put on a student's working memory during the writing process.
Working memory can affect the writing process in multiple ways. Steve Graham (1992) describes three ways
in which the mechanical (low-level) processes of writing interfere with the higher-level processes of writing.
First, thinking about mechanical demands may cause the writer to forget "already developed intentions and
meanings" (p. 3). Second, trying to simultaneously focus on transcribing thoughts while thinking about what
to write next may further interfere with the student's planning process; and third, when writers have to spend
time thinking about the orthographic processes, they may not express their ideas as effectively. For example:
a second-grade student decides to compare and contrast mammals and reptiles. During the planning process,
he is to fill out a Venn diagram to organize his thoughts. If this student is focusing on the orthographic skills,
his energy is going towards the physical aspect of writing rather than comparing and contrasting the two
groups of animals. The student may have forgotten some ideas he had, or he may have written down broad
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ideas rather than specific examples; the lack of
automatic orthographic skills causes the planning
process to become secondary. Orthographic coding
and orthographic-motor integration must become
automatic so that the working memory is free to
process higher-level writing skills.

Can,t Students Simply Use a Word
Processing Program to Compose
Their Writing?
Personal computers, smart-phones, tablets, and
iPads, are easily available today, leaving some people
to say, "Thanks to word processing, I don't need to
teach handwriting" (Graham, n.d.). Sometimes it
seems that these devices decrease the importance of
handwriting in the modern world; however, many
educators and researchers believe that handwriting
will continue to be an integral part of children's
education for the following reasons (Gentry & Graham, 2012):
•

80% of elementary school students rarely use
word processing for writing.

•

Though older students may use computers
more frequently than students in the elementary grades, handwriting is still important
for note taking and the planning processes of
writing.

•

School districts that face economic challenges
do not have access to such technologies, and
students from economically disadvantaged
homes may not have access to a personal
computer or the Internet.

This is not to say that students should never use
technology; technology is a prime component in
education today. However, technology is not equally
available to all students, nor do all grade levels use
technology equally. Handwriting still holds an essential place in education and teaching it should not be
thought of as a waste of time.

Producing Writing and
the Writing Process
The cognitive process of writing may be more complex
than one thinks. In order for students to write down a
single letter, they must (a) retrieve and hold a vision
of the letter in their working memory, (b) remember
how to form the letter, (c) establish the size of the
letter, and (d) execute the task (Gentry & Graham,
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2010; Graham et al., 2000; Medwell et al., 2009;
Shaw, 2011). In addition, "students need to be able
to control their fine motor abilities, possess eye-hand
coordination, cross the midline, use a dominant hand,
and be able to hold a utensil" (Shaw, 2011, p. 126).
In Ralph Fletcher's book, How Writers Work: Finding
a Process That Works for You (2000), he reveals the
process of writing: finding an idea, brainstorming,
breaking the ice (getting started), revising, and
proofreading. While writing, students must also think
about punctuation, spelling, capitalization, word
choice, text connections, syntax, and clarity (Graham,
1992).

What Research Says About the Effects
of Handwriting Fluency on Text
Generation and Written Expression
In 1999 Jones & Christensen investigated the ability
to produce written text based on handwriting skills.
One hundred fourteen second-grade students participated in this study. Students were given a 1-minute
speed and accuracy test to determine how quickly and
legibly they could write lowercase and uppercase letters in alphabetical order. Students were also assigned
time to write about a given topic. The range of scores
for the speed and accuracy test was 3-32 out of 52, and
the range of scores for the quality of written expression
was 4-17 out of 20. Jones & Christensen concluded
that orthographic-motor integration accounted for 67%
of the range of written expression scores.
Two studies were conducted to compare the effects
of a handwriting intervention versus a phonological
awareness intervention with first graders. In the
1997 study "Treatment of Handwriting Problems in
Beginning Writers: Transfer from Handwriting to
Composition," the goal was to compare five different
handwriting interventions to a phonological intervention:
1.

Motoric imitation-teacher provides models
of how to form the letters without verbal cues

2.

Visual cues-numbered arrows guide students to the proper order of strokes per letter

3.

Memory retrieval-students cover up letters and write them from memory

4.

Visual cues plus memory-combine strategies 2 and 3

5.

Copy-children see a model and reproduced
it without any help from the tutor
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Students who received any of the previously listed
handwriting interventions scored higher on the
post-test than students who received phonological
awareness instruction. Students were assessed on
producing neatly and accurately written letters, copying a passage of text, and composing a piece of writing. Out of the five handwriting interventions, "visual
cues plus memory" achieved the highest results. This
study concluded that the amount of text generated
was positively influenced when students were able to
automatically reproduce letters (Beringer et al., 1997).

In the year 2000, Graham, Harris, & Fink found
that first-grade students who participated in a
handwriting intervention performed better than
the phonological awareness group. Students were
assessed on letter knowledge, writing fluency, compositional fluency, and the ability to copy text. The only
category that was unaffected by the interventions
was the quality of writing, which was contrary to the
researchers' expectations.
In 2009 Medwell, Strand, & Wray conducted a study
of English school children to determine if sixth-grade
students' handwriting speed and quality of letter production had any effect on their composing abilities.
Students in England are expected to achieve a Level
4-their national average-on the English portion of
the Standardized Achievement Tasks (SAT). Students
were given the same alphabet speed and accuracy
test as the first graders in the Jones & Christensen
study. Written composition scores ranged from 4-38
out of 40. This study concluded that the more letters
students were able to generate during the speed and
accuracy test, the greater their chances were for
achieving a Level 4 in writing.
These studies show that text generation and quality
of text can be improved when the working memory is
free of lower-level writing tasks. However, because
only two of the four studies showed improvement in
the quality of writing, "links between handwriting
and the processes involved in shaping the overall
quality of the text are not as strong as those between
handwriting and text generation" (Graham, et al.,
2000, p. 630).

Four Popular Handwriting Programs
The previous studies show a positive correlation
between automatic letter production and increased
text generation and compositional quality. "The goal
of a handwriting curriculum is to teach children to
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write letters legibly and efficiently, so that writing
becomes fluid and automatic" (Gentry & Graham,
2010, p. 6). How do teachers and administrators
know which handwriting program will produce these
results? Does it matter how the strokes of the letters
are actually taught or, rather, the approach carried
out by the teacher? Further research is required
to answer these questions. As of now, four popular
handwriting programs are available to teachers:
Zaner-Bloser, The Sunform Alphabet, D'Nealian, and
Handwriting Without Tears. See the appendix for key
elements of each program.
In 2011 Shaw conducted a study on the effectiveness
of D'Nealian and Sunform handwriting programs
on kindergartners' letter formations. Two groups
of kindergarteners participated in this experiment.
One group received instruction in D'N ealian, and the
other group received instruction in Sunform; students
were taught with these particular styles from August
to May. Children were asked to write the lower case
alphabet by similar motor plan and not traditional
alphabetical order. Similar motor plan refers to a
group of letters that share the same strokes (e.g., i, j,
1, k, and t). Students who were taught Sunform performed 57.9% better than students who were taught
D'Nealian. Each letter could receive up to 4 points. As
shown in Table 1 on page 4 7, it is clear that the average scores for 20 out of the 26 letters formed by the
Sunform group were higher than the highest average
for the letters formed by the D'Nealian students.
D'Nealian students struggled with "adding extra
strokes, forming letters with missing strokes, and
distorting the letters" (p. 131). Shaw, 2011, p. 129
Another group of students benefited from The Sunform Alphabet as well. Seventy-eight first graders
were taught D'Nealian handwriting from September
to February. In February, students were asked to
write the letters of the alphabet; they made a total of
1,695 errors, averaging 21. 7 errors per student. After
The Sunform Alphabet was introduced for 7 weeks,
errors decreased to 632, averaging 8.1 errors per
student. When comparing Zaner-Bloser to Sunform,
similar results were evident; pre-test results showed
an average of 32. 77 errors per student as compared to
1.79 errors after the post-test (Massengill & Sundberg, 2006).
These two studies reflect that The Sunform Alphabet
Program had a positive impact on students' abilities
to accurately reproduce the letters of the alphabet;
likewise, the studies revealed that Sunform instruc-
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tion produced more desirable results than the
teachings of the D'Nealian or Zaner-Bloser programs.
Because of Sunform's neurologically integrated
approach, students were able to rely on more cues.
For example, an image associated with a letter could
stimulate a sound or a motor plan. Similarly, a sound
may trigger an image or a motor plan (Massengill et
al., 2006).

Teaching Handwriting Today:
What Is the Point?
In an age of technology, people may question the
purpose of devoting time to teach handwriting.
Contrary to these thoughts, learning to write by
hand aids in letter recognition, which is a very
reliable predictor of student reading success.

Table 1.
Means for Each Letter of the Alphabet on the Post-test
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Recent research has found that critical thinking
skills, such as problem solving and analyzing, are
directly related to students' abilities to express
their thoughts on paper (Gentry & Graham, 2010).
When students can write quickly and legibly, their
note-taking and test performance improves because
they are able to focus on the content their teacher
is presenting; the legibility of their writing allows
students to look back at their notes for studying.
An excellent example of when quick and legible
handwriting comes into practice is any standardized
writing assessment essay, such as the MEAP or the
ACT. For the ACT, students are given 25 minutes to
compose their piece of writing (Gentry & Graham,
2010). They must be able to organize their thoughts,
write them fluently and cohesively, and use proper
mechanics of English all within a given amount
of time. Teaching handwriting explicitly not only
allows for quick and legible writing but also contributes to reading success and critical thinking.

Implications for the Primary Classroom
Children need to learn letters by actively engaging
with them and seeing the relationships between
the letter sounds, names, visual characteristics,
and motor plans (Massengill et al., 2006). The book
Games for Writing: Playful Ways to Help Your Child
Learn to Write by Peggy Kaye (1995), offers engaging
games for students in kindergarten through third
grade. A good start for kindergarten students is the
"Three-Color Road Race." This activity prepares
students for creating line movements similar to the
motor plans of letters and gives them practice holding
a pencil. "Just What I Said" is a game that can be
played with kindergartners to help them distinguish
between left and right. Young students sometimes
do not understand the concept of writing left to right
and, therefore, their legibility and structure is distorted. "Alphabet Code" is a game targeted towards
second and third graders. The teacher takes a common word such as "tiger" and rearranges the letters.
Students create an abundance of combinations while
attempting to unscramble the word.
Fountas & Pinnell (2003, 2011) offer a plethora of
letter-learning strategies that are meaningful and
engaging to students. They argue that learning letters and sounds together is important because children will become aware of easy-to-hear consonants as
they begin to sound out words. Learning letters and
sounds together helps children take two different bod-
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ies of knowledge (seeing and hearing) and fuse them
together, which is ultimately what is needed to read
and write words. Fountas and Pinnell suggest looking
at letters in authentic situations and abandoning the
common practice of "letter of the week," which focuses
on one letter at a time. Students are surrounded by
print, which is hardly ever in alphabetical order; the
way students learn to read and write is not by learning one letter at a time, but rather seeing multiple
letters and sounds come together at the same time.
When teaching with letter of the week, some students
may already know the letter and become bored, or
students may forget previous letters taught because
the focus is only on one letter at a time.
Teachers should, instead, plan a series of short,
authentic lessons that allow children to look at
the features of the letters, learn the names of
the letters, and connect them to sounds in words.
"Simple, plastic, multicolored magnetic letters and
some simple alphabet charts with clear, black,
letters work best, because the images are clear
and uncluttered" (Pinnell & Fountas, 2011, p.
187). An example of using letters authentically in
the classroom is having students use their letter
knowledge to create their own alphabet-linking
chart. The chart has 26 boxes. There is a letter of
the alphabet in each box with a picture that begins
with that letter. For example, the letter box A can
have an apple in it. Letter books are another way
to show letters in meaningful context. In the letter
books, students focus on one letter at a time, but
they are seeing items that begin with that letter.
For example, in the Letter F book, students will see
the letter "f' on the left side and a picture of a fork
on the right side with "fork" written underneath the
picture. "Once they know the name of the pictures,
children can 'read' these books from cover to cover, .
turning pages" (Pinnell & Fountas, 2011, pg. 190).
These examples, along with supporting information
for other early literacy activities, can be found in
Fountas and Pinnell's book Literacy Beginnings: A
Prekindergarten Handbook (2011).
The previous activities engage students in authentic
situations to help them recall and remember those
abstract symbols we call letters. Fountas and Pinnell also suggest teaching the formation of letters
in groups of similar motor plan, which supports the
theories of The Sunform Alphabet and Handwriting
Without Tears programs. As a kindergarten teacher,
two Fountas & Pinnell books I would highly recom-
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mend owning are Literacy Beginnings: A Prekindergarten Handbook and Phonics Lessons, Letters,
Words, and How They Work: Grade K.

Handwriting in the
Intermediate Classroom
Handwriting goes beyond kindergarten and first
grade; intermediate, middle, and high school
students also benefit from explicit handwriting
instruction. "In grades 4-6, handwriting fluency still
accounts for 42% of the variability in the quality
of children's writing, and students' handwriting
speed continues to increase at least until Grade 9"
(Gentry et al., 2010, p . 6). Handwriting does not
become automatic until around age 10 (Medwell
et al., 2009). The English study by Medwell et al.,
(2009) reported that sixth-grade students' writing
fluency was a predictor of their success on the
SAT. If an intermediate student is struggling with
a few letters, simply provide some extra practice
opportunities for those specific letters. In the firstgrade studies discussed earlier, it is evident that
supplemental handwriting instruction is beneficial
to a student's handwriting development.

Conclusion
Generating well-written text requires a multitude
of skills. Students must be able to form an idea,
organize their thoughts into a cohesive order, and
transcribe those thoughts onto paper (Jones et al.,
1999). Handwriting used to be thought of simply as
presentation-to make the piece of written work visually pleasing-but handwriting is much more than
a pretty manuscript (Medwell et al., 2009). In the
studies discussed earlier, students who were able to
automatically reproduce letters (low-level skills) were
able to compose more text and devote more of their
working memory to the ideation and planning of their
writing (higher-level skills). Studies suggest that
50% of the discrepancy amongst children's writing
performance relies on orthographic-motor integration
(Medwell et al., 2008). Almost one hundred years of
research report that explicit handwriting instruction
promotes legibility and fluency in writing. Handwriting is not a skill that can be properly developed in
an informal setting, nor can teachers assume that
students will simply "catch on."
Handwriting must be taught explicitly if we want
our students to be successful writers (Graham, 1992;
Handwriting Without Tears, n.d.; Massengill et al.,
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2000). Thinking about "handwriting can 'crowd out'
the composing processes we value so much" (Medwell
et al., 2009, p. 330). Though the studies discussed in
this literature review did show a positive correlation
between fluent handwriting and the amount of text
generation and quality of composition, not all studies had the same results. As reviewed above, some
showed improvement in compositional quality, while
others showed no signs of improved compositional
quality. "Further research is needed to resolve these
contradictory findings and to further explore possible
links between handwriting and the processes involved
in shaping the overall quality of text" (Graham et al.,
2000, p . 630). Regardless of the handwriting program
your school or district uses, providing students
with meaningful and engaging letter activities as
part of your handwriting program is sure to aid in
the automaticity in handwriting for your students.
"Children can transition quickly from learning the
mechanics of handwriting to focusing on content and
meaning-in all subjects" (Handwriting Without
Tears, 2009). With this in mind, teachers will have
time to focus their writing instruction on helping
students to improve their writing rather than helping
them remember how to produce their writing.

Angela Pontarelli is a kindergarten teacher at Adler
Park School, District 70 in Libertyville, IL. She is
pursuing a master of education in literacy degree at
Judson University in Elgin, IL.
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Overview of Popular Handwriting Programs
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Zaner-Bloser

The Sunform Alphabet

D'Nelian

Handwriting Without
Tears

• Vertical manuscript,
also known as balland-stick or circle-and
-stick approach
• Argues that vertical
manuscript is easier
to write than slanted
script
• Favored by educators
due to similar font in
children's books
• Focuses on the
strokes of the letters

• Vertical manuscript
• Aims to transform
abstract symbols into
meaningful letters by
using four phases.
• Teaches letters
and sounds
simultaneously
• Neurologically
integrated approach
tapping into the
visual, kinesthetic,
and auditory domains
• Teaches easiest skills
first then builds up to
more difficult motor
plans (formation of
letters)

• Letters are slanted
and more oval rather
than vertical and
circular
• Claims to make the
transition to cursive
easier
• Only teaches letter
formation
• Focuses on the
strokes of the letters
• Taught in
alphabetical order

• Vertical manuscript
• Teaches uppercase
letters first, claiming
an easier transition to
lowercase
• Only teaches letter
formation
• Favored by educators
due to similar font in
children's books
• Neurologically
integrated approach
tapping into the
visual, kinesthetic,
and auditory domains
• Teaches easiest skills
first, then builds up to
more difficult motor
plans (formation of
letters)
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